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WHAT IS CLAIMED IS: 

1. A method of identifying differences in nucleic acid levels between 
two or more nucleic acid samples, said method comprising the steps of:/ 

(a) providing one or more oligonucleotide arrays said arrays 
comprising probe oligonucleotides attached to a surface; 

(b) hybridizing said nucleic acid samples toiaid one or more 
arrays to form hybrid duplexes between nucleic acids in said nucleic acid samples and 
probe oligonucleotides in said one or more arrays that are complementary to said 
nucleic acids or subsequences thereof; 

(c) contacting said one or more arraysAvith a nucleic acid 

ligase; and 

(d) deteraiining differences in hybridization between said 
nucleic acid samples wherein said differences in hybridisation indicate differences in 
said nucleic acid levels. 



2. The method of claim 1, further comprising contacting said 
oligonucleotide arrays with one or more ligatahle^igonucleotides. 



3. The method of claim 2, 
pool of all possible oligonucleotides of a 



;atable oligonucleotides are a 
ft fleeted llrJth. 



1 



4. The method of claim 2, wherein said determining comprises 
detecting one or more of said ligatable oligonucleotides attached to said array. 



5. The method of claim 1, wherein said one or more arrays is at least 
two arrays and said arrays are essentially the same in probe oligonucleotide 
composition. 



6. The method e/f claim 5, wherein the spatial arrangement of said 
probe oligonucleotides is essentially the same in said arrays. 



7. The metttod of claim 1, wherein each of said nucleic acid samples is 
hybridized is to a different array, the different arrays having substantially the same 
probe oligonucleotide composition. 



8. The method of claim 1. wherein two or more of said nucleic acid 
samples are hybridized to a single oligonucleotide array. 

9. The method of claim 8, wherein said nucleic acid samples are 
simultaneously hybridized to a single oligonucleotide array. 

10. The method of claim 1, wherein said probe oligonucleotides are 
pairs of probe oligonucleotides that differ fromyeach other in preselected nucleotides. 

11. The method of claim 10, therein said pairs of probe 
oligonucleotides differ from each other in a single nucleotide. 

12. The method of claim It), wherein said determining comprises ■ 
determining the difference in sample nucfeic acid hybridization intensity between the 
members of said pairs of probe olig 



ing differences in nucleic acid levels between 
memo^comprising the steps of: 
me or more oligonucleotide arrays comprising 
probe oligonucleotides wherein said/probe oligonucleotides comprise a constant 
region and a variable region; 

ig said nucleic acid samples to said one or more 
een nucleic acids in said nucleic acid samples and 
said variable regions that are complementary to said nucleic acids or subsequences 
thereof; and 

(c) determining differences in hybridization between said 
nucleic acid samples wherein said differences in hybridization indicate differences in 
said nucleic acid levels. 



13. A method of 
two or more nucleic acid samples, 
(a) providinj 



(b) hybridizi 
arrays to form hybrid duplexes b 



14. The methbd of claim 13, wherein said variable region varies in 
length from about 3 nucleotides to about 50 oligonucleotides. 



1 5. The method of claim 13, wherein the variable regions of said 
probe oligonucleotides comprise all possible oligonucleotides of a preselected length. 
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16. The method of claim 15, whereir 
5 nucleotides in length. 

17. The method of claim 13, where^j^^cj) 
length from 3 nucleotides to about 25 nucleotides. 
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riablWregions are at least 
[fit region ranges in 



18. The method of claim 13, wher/in said constant regions comprise a 
nucleotide sequence complementary to a sense o/ antisense sequence of the 
recognition site of a restriction endonuclease. 

19. The method of claim 13,/rurther comprising contacting said 
oligonucleotide arrays with a constant oligonucleotide complementary to said constant 
region or a subsequence thereof. 



ligase. 



20. The method of claiA 19, comprising contacting said array with a 



2 1 The methbd of c/aim 1 9, > therein said determining comprises 



detecting a nucleic acid of sgdmj 
oligonucleotide. 



amples attached to said constant 



22. The method/of claim 13, wherein said probe oligonucleotides are 
pairs of probe oligonucleotide/ that differ from each other in preselected nucleotides. 

23. The method of claim 22, wherein said determining comprises 
determining the differenceAn sample nucleic acid hybridization intensity between the 
members of said pairs ofprobe oligonucleotides. 

24. A n/ethod of identifying differences in nucleic acid levels between 
two or more nucleic a/id samples, said method comprising the steps of: 

' (a) providing one or more arrays of oligonucleotides each array 
comprising pairs of Lobe oligonucleotides where the members of each pair ofprobe 
oligonucleotides dper from each other in preselected nucleotides; 

(b) hybridizing said nucleic acid samples to said one or more 
arrays to form hybrid duplexes between nucleic acids in said nucleic acid samples and 
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probe oligonucleotides in said one or more arrays .hat are complementary to said 
nucleic acids or subsequences thereof; 

(c) determining the differences in hybr/dization between said 
nucleic acid samples wherein said differences in hybridizatjpn indicate differences in 
said nucleic acid levels. 

25. The method of claim 24, wherein safid members of each pair of 
probe oligonucleotides differ from each other in a ce/trally located nucleotide. 

26. A method of identifying differ/nces in nucleic acid levels between 
two or more nucleic acid samples, said method comprising the steps of: 

(a) providing one or mork arrays of oligonucleotide arrays each 
array comprising more than 100 different pro/e oligonucleotides wherein: 
each different probe oligonucleotide is localized in a 
predetermined region of^e/array; 



each differerjt'probye olij 
through a terminal 

the density of 
than about 60 diffi 
(b) hybrid 



ronucleotide is attached to a surface 
j/ovaledtbonjd; 

different oligonucleotides is greater 
ren/oligonu :leotides per 1 cm 2 ; 

said nuc leic acid samples to said one or more 



arrays to form hybrid duplexes between nucleic acids in said nucleic acid samples and 
probe oligonucleotides in said on/ or more arrays that are complementary to said 

nucleic acids or subsequences t 

(c) dete/nining the differences in hybridization between said 
nucleic acid samples whereh/said differences in hybridization indicate differences in 
said nucleic acid levels. 

27. The r/ethod of claim 26, further comprising contacting said one or 
more oligonucleotide arrays with a ligase. 

28. //method of identifying differences in nucleic acid levels between 
two or more nuclei/ acid samples, said method comprising the steps of: 

(a) providing one or more oligonucleotide arrays each 
comprising prob/oligonucleotides wherein said probe oligonucleotides are not chosen 
to hybridize to Aucleic acids derived from particular preselected genes or mRNAs; 



(b) hybridizing said nucleic acid samples to said one or more 
arrays t o form hybrid duplexes between nuc.e.c acids in saW nucleic acid samples and 
probe oligonucleotides in said one or more arrays that a/e complementary to sard 
nucleic acids or subsequences thereof; and / 

(d) determining differences in/hybridization between said 
nucleic acid samples wherein said differences in h/bridization indicate differences in 
said nucleic acid levels. / 

29 The method of claim 28, /herein said probe oligonucleotides are 
pairs of probe oligonucleotides tat differ from each other in preselected nucleotides. 

30 The method of claim£9, wherein said determining comprises 
determining the difference in sample ruk.eic acid hybridization intensity between the 
members of said pairs of probe oligonucleotides. 

31 . A method afldAfytag differences in nucleic acid levels between 
two or more nucleic acid sanfeles/sai l^nethod comprising the steps of: 

(a) r4vl9mg otie or more oligonucleotide arrays each 
comprising probe ohgonuclo/des vlerein said probe oligonucleotides comprise a 
nucleotide sequence or subsidences' selected according to a process selected from the 
group consisting of a randoi selection, a haphazard selection, a nucleot.de 
composition biased selecti/n, and all possible oligonucleotides of a preselected 

length; / 

(0 hybridizing said nucleic acid samples to said one or more 

arrays to form hybrid Lexes between nucleic acids in said nucleic acid samples and 
probe oligonucleotide^ in said one or more arrays that are complementary to satd 
nucleic acids or subsequences thereof; and 

/ ^ » determining differences in hybridization between said 
nucleic acid samp/es wherein said differences in hybridization indicate differences in 
said nucleic acid/levels. 

32. The method of claim 31, wherein said nucleotide sequence or 
nucleotide su/sequences are all possible oligonucleotides of a preselected length 
selected fror/ the group consisting of: all possible 6 mers, all possible 7 mers, all 



p oss i b,= 8,n=r,a„possib 1 e9 I n CT ,a 1 .pcss i b,e , 0 mers. a,, pos/ible U mers, and all 
possible 12 mers. 

33. A method of simultaneously monitorin/the expression of a 
multiplicity of genes, said method comprising: 

(a) providing a pool of target nucleic ac/ds comprising RNA transcnpts 
of one or more of said genes, or nucleic acids derived/from said RNA transcripts; 

(b) hybridizing said pool of nucleic/cids to an oligcmucleotide array 
comprising probe oligonucleotides immobilized c/n a surface; 

(c) contacting said oligonucleotide array with a hgase; and 

(d) quantifying the hybridizati/n of said nucleic acids to said array 
wherein said quantifying provides a measur/ of the levels of transcription of said 
genes. 



34. The method of claiX 33, wherein said probe oligonucleotides 
comprise nucleotide sequeces or^jeV subsequences commentary to 
preselected RNA transcripts c 
from said RNA transcripts. 



or riore of said genes, or nucleic acids derived 



35. A methoJ J simultaneously monitoring the expression of a 
multiplicity of genes, said mefliod comprising: 

(a) pr/viding one or more oligonucleotide arrays compnsing 
probe oligonucleotides whLn said probe oligonucleotides comprise a constant 

region and a variable region; 

(b/ providing a pool of target nucleic acids comprising RNA 
transcripts of one or moje of said genes, or nucleic acids derived from said RNA 

transcripts; . 

/ (c) hybridizing said pool of nucleic acids to said array of 

oligonucleotide protoes; and 

(d) quantifying the hybridization of said nucleic acids to said 
array wherein saii quantifying provides a measure of the levels of transcription of said 
genes. / 

L. The method of claim 35, wherein said probe oligonucleotides 
comprise nuc/eotide sequeces or nucleotide subsequences complementary to 
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30 



t „n P nr more of said eenefi, or nucleic acids derived 
preselected RNA transcripts of one or more or saia gciy» 

from said RNA transcripts. 

37 A method of making a nucleic acii array for identifying 
differences in nucleic acid levels between two or moie nucleic acid samples, said 

method comprising the steps of: 

(a) providing an oligonucleotide array comprising probe 
oligonucleotides wherein said probe oligonucleotides comprise a constant region and 

a variable region; / 

(b) hybridizing one or rnore of said nucleic acid samples to said 

arrays to form hybrid duplexes of said variable region and nucleic acids in said nucleic 
acid samples comprising subsequences con/plementary to said variable region; 

(c) attaching the sarnple nucleic acids comprising said hybrid 
duplexes to said array of probe oligonucleotides; and 

(d) removing ujyafcac^hed nucleic acids to provide a high density 



oligonucleotide array bearing sa 



acids attached to said array. 



g a i lucleic acid array for identifying 
:en t tvo or more nucleic acid samples, said 



38. A method c 
differences in nucleic acid levels t 
method comprising the steps of: 

(a) providing an array comprising more than 100 different 

probe oligonucleotides wherein/ 

each different probe oligonucleotide is localized in a 

predetermined/region of the array; 

each different probe oligonucleotide is attached to a surface 
through a telminal covalent bond; 

the density of said probe different oligonucleotides is greater 
than abou/60 different oligonucleotides per 1 cm 2 ; 

(J) contacting said array one or more of said two or more 
nucleic acid samples wLeby nucleic acids of said one of said two or more nucleic 
acid samples form hyb/rid duplexes with probe oligonucleotides in said arrays; 

/ (c) attaching the sample nucleic acids comprising said hybrid 
duplexes to said array of probe oligonucleotides; and 

/(d) removing unattached nucleic acids to provide a high density 
oligonucleotide array bearing sample nucleic acids attached to said array. 
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39. " kit for identifying differences in nucle/c acid ievels between two 
or more nucleic acid samples, said kit comprising: 

a container containing one or more/oligonucleottde arrays sa,d 
arrays comprising probe oligonucleotides attached to a s/rface: and 
a container containing a ligase. 

40. A kit for identifying differences f nucleic acid levels between two 
or more nucleic acid samples, said kit comprising: , 

a container containing one L more oligonucleotide arrays said 
arrays comprising probe oligonucleotides wherein said probe oligonucleotides 
comprise a constant region and a variable regU ' 

41. The kit of claim 40, furth/r comprising a constant oligonucleotide 
complementary to said constant region or^sequence thereof. 

cacid, said method comprising the 



steps of: 



42. A method of label 
(a) providing 



itcleic acid; 



(b) amplifying Said nucleic acid to form amplicons; 

(c) fragmenting said amplicons to form fragments of said 

/ [d) coupling a labeled moiety to at least one of 
amplicons; and / w r 

said fragments. 

43. A method ofjLling a nucleic acid, said method comprising the 

steps of: 

(a) providing a nucleic acid; 

(b) tran/cribing said nucleic acid to formed a transcribed 

nucleic acid; # 

(c) fr/gmenting said transcribed nucleic acid to form fragments 

of said transcribed nucleic Acid; and 

(d) Lupling a labeled moiety to at least one of said fragments. 



44. A method of labeling a nucleic acid comprising the steps of: 
/(a) providing at least one nucleic acid coupled to a support; 
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(b) providing a labeled moiety cap^le of being coupled with a 

terminal transferase to said nucleic acid; 

(c) providing said terminal tran/ferase; and 

(d) coupling said labeled moi/ty to said nucleic acid using said 

5 terminal transferase. 

d M ^ 4£T A method of labeling a nucleic acid comprising the steps of: 

(a) providing at leasH^ucleic acids coupled to a support; 

(b) increasing theWber V™>nomer units of said nucleic 



acids to form a common nucleic aci 

(c) providi 
common nucleic acid tails; and 

(d) contact i 

moiety. 



£il on said i 



least two nucleic acids; 

Table of recognizing said 



/ labeled moi< £ 
[sa/d common nucleic acid tails and said labeled 



ru 
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method of l/beling a nucleic acid comprising the steps of: 

(a) providing at least one nucleic acid coupled to a support; 

(b) providing a labeled moiety capable of being coupled with a 

ligase to said nucleic acid; / 

(c) providing said ligase; and 

(d) coupling said labeled moiety to said nucleic acid using said 
ligase. / 



^ ^ $Q A compound having the formula: 

wherein Rl is hydrogen, hydroxyl, a phosphate linkage, or a phosphate group; 
R2 is hydrogen or hydroxyl; 
35 R3 is hydrogen, hydroxyl, a phosphate linkage, or a phosphate group; and 



R4 is a coupled labeled moiety. 



? A compound having the formula: 
o 

oV, 

«5-v y 



w 



whereinRlbhydxogen, hydroxyU phosphate linkage, oraphosphate group; 
R2 is hydrogen or hydroxyl; 

R3 is hydrogen, hydroxyl, a phosphate linkage, or a phosphate group; and 
R4 is a coupled labeled moiety. 

$ A method of identifying differences in nucleic acid levels between 
two or more nucleic acid samples, said method comprising the steps of: 

(a) providing one or more oligonucleotide arrays each 
comprising probe oligonucleotides wherein said probe oligonucleotides comprise a 
nucleotide sequence or subsequences selected according to a process selected from the 
group consisting of a random selection, a haphazard selection, a nucleotide 
composition biased selection, and all possible oligonucleotides of a preselected 
length; 

(b) providing software describing the location and sequence ot 

probe oligonucleotides on said array; 

(c) hybridizing said nucleic acid samples to said one or more 
arrays to form hybrid duplexes between nucleic acids in said nucleic acid samples and 
probe oligonucleotides in said one or more arrays that are complementary to saxd 
nucleic acids or subsequences thereof; 

(d) operating said software such that said hybridizing indicates 

differences in said nucleic acid levels. 



